Ordering &
quality

Technical

v

oo

documentation

Design &
development

Support &
training

E)

1} TEXAS TPS650332-Q1
INSTRUMENTS ZHCST43 - SEPTEMBER 2023
TPS650332-Q1 R ZE$Z 1%k PMIC
1 %tk 3 Ui

o FFARENAER
s RAEERTS ASIL D 1 SIL 3 Ek
o T sE M A ASIL B AT SIL 2 2%
o mEPLKARY
s 54 AEC-Q100 1 Zibrik
- -40°C & 125°C #5 TAEIREVEE
o EABEEREHE
- BUCK1 V| JEEIA 4.0V £ 18.3V
- BUCK1 Vour JEHI N 2.5V £ 4.0V
- BUCK1 i i HLifi iRris 1500mA
- BUCK2 1 BUCK3 V\ il 2.5 V % 5.5V
- BUCK2 F1 BUCK3 Vgyr i[5 0.9V % 1.9V
- BUCK2 and BUCKS3 %t Hi it i=rik 1200mA
- HTF& EMI 194 (SSC) K E#:
- 2.3MHz 5 il [ & FF AR PWM #5 TAE
o —/MEEF% (LDO) 528 -
- VN TERE N 25V % 5.5V
- Vout i N 1.8V % 3.3V
M 7 A PSRR
ALIEEE 12C T RS R
Eik 300mA F%r H ERLA

o EAETVEMEME A 4.0mm x 4.0mm 24 5] VQFN

3
2 M
o RZEAAZBIH
- RO Sk
- RS Sk
- R I R S
- RS (POC) B Sk itk
- AR S
- RO S

TPS650332-Q1 # /2 —Fh = BEAE s YR 2 IC
RIS IR E ARG ki e, B & S AN R R e i
Fl—/ MK LR (LDO) falk#s . BUCKA #5425 1%
N HEVEH A 18.3V , H T FIF 48T (PoC).

FT A e ¥ 2% #0 CE 5 ) [ 52 AR PWM AR DAE .

LDO nJ#2fit 300mA Hiji , IEn[fE 2.5V £ 5.5V Kk
ANHEIEE W IEHIEIT. RS LDO BA AT
(PR ERIN | AT SEBLE K BT AHE 7 R TG

TPS650332-Q1 KM 24 5l VQFN #%& (4.00mm x

4.00mm).
#EEE
B0 =P SR RT (BFRE )
TPS650332-Q1 VQFN (24) 4.00mm x 4.00mm
(1) WFRTIEFTA AT LS |, 53 0 EE R AR R 0T 08 b
o
vw:avulnim/\v — oo - |
i a5m) I (Optional)
1 I ==
_L (1200 mA) _L - Serializer
T T |
= | Camera PMIC - }
BUCK3 12\/}
T - 1 come
l ) 28V :l:
_L (300 mA) L
1 ‘ L

TPS650332-Q1 . FH FLi%

ARG AENTTRRI , RAH R TP s P SORARIE R

PARA = s O 2L . A 5@ B 5 SRR I Bl (R 2, 7 )

www.ti.com , HNEIRAN . TIAGRIERIERERIPENA R, ESEER Bt Z 8T, 1 551578 Bol R IS SCRRAS .

English Data Sheet: SLVSHJ3


https://www.ti.com.cn/product/cn/tps650332-q1?qgpn=tps650332-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCST43
https://www.ti.com.cn/product/cn/TPS650332-Q1?dcmp=dsproject&hqs=#order-quality
https://www.ti.com.cn/product/cn/TPS650332-Q1?dcmp=dsproject&hqs=#tech-docs
https://www.ti.com.cn/product/cn/TPS650332-Q1?dcmp=dsproject&hqs=#design-development
https://www.ti.com.cn/product/cn/TPS650332-Q1?dcmp=dsproject&hqs=#support-training
https://www.ti.com/lit/pdf/SLVSHJ3

I3 TEXAS
TPS650332-Q1 INSTRUMENTS
ZHCST43 - SEPTEMBER 2023 www.ti.com.cn
Table of Contents

I TR 1 5.2 F W SRS BB A e 3

2 L oo 1 5.3 RFTETR oo 3

B Ul s 1 5.4 Trademarks...........cccevueeiuiiieirieiece e 3

4 Revision History..............ccccooviioeoeecceeeeeeeeeeeeeeereeeeen 2 5.5 BRE B TS 3

5 Device and Documentation Support.............................. 3 5.6 RIBEZR oot 3

5.1 Device SUPPOTt......cccoiiiiciiiiitieee e 3 6 Mechanical, Packaging, and Orderable Information....3

4 Revision History

T BURTRRCAS 1) SRS AT A8 5 24 FiRSCAS (1) SRS AN [R]

DATE REVISION NOTES
September 2023 * Initial Release

2 Submit Document Feedback Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: TPS650332-Q1
English Data Sheet: SLVSHJ3


https://www.ti.com.cn/product/cn/tps650332-q1?qgpn=tps650332-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCST43
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCST43&partnum=TPS650332-Q1
https://www.ti.com.cn/product/cn/tps650332-q1?qgpn=tps650332-q1
https://www.ti.com/lit/pdf/SLVSHJ3

13 TEXAS
INSTRUMENTS TPS650332-Q1
www.ti.com.cn ZHCST43 - SEPTEMBER 2023

5 Device and Documentation Support

5.1 Device Support
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6 Mechanical, Packaging, and Orderable Information

The following pages include mechanical, packaging, and orderable information. This information is the most
current data available for the designated devices. This data is subject to change without notice and revision of
this document. For browser-based versions of this data sheet, refer to the left-hand navigation.
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)

TPS65033200RGERQ1 Active Production VQFN (RGE) | 24 3000 | LARGE T&R Yes NIPDAU | SN Level-3-260C-168 HR -40 to 125 TPS6503
XXXX-Q1
TPS65033200RGERQ1.A Active Production VQFN (RGE) | 24 3000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 TPS6503
XXXX-Q1
TPS65033201RGERQ1 Active Production VQFN (RGE) | 24 3000 | LARGE T&R Yes NIPDAU | SN Level-3-260C-168 HR -40 to 125 TPS6503
3201-Q1
TPS65033201RGERQ1.A Active Production VQFN (RGE) | 24 3000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 TPS6503
3201-Q1
TPS65033203RGERQ1 Active Production VQFN (RGE) | 24 3000 | LARGE T&R Yes NIPDAU | SN Level-3-260C-168 HR -40 to 125 TPS6503
3203-Q1
TPS65033203RGERQ1.A Active Production VQFN (RGE) | 24 3000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 TPS6503
3203-Q1
TPS65033205QRGERQ1 Active Production VQFN (RGE) | 24 3000 | LARGE T&R Yes NIPDAU | SN Level-3-260C-168 HR -40 to 125 TPS6503
3205-Q1
TPS65033205QRGERQL.A Active Production VQFN (RGE) | 24 3000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 TPS6503
3205-Q1
TPS65033206RGERQ1 Active Production VQFN (RGE) | 24 3000 | LARGE T&R Yes NIPDAU | SN Level-3-260C-168 HR -40 to 125 TPS6503
3206-Q1
TPS65033206RGERQ1.A Active Production VQFN (RGE) | 24 3000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 TPS6503
3206-Q1
TPS65033207RGERQ1 Active Production VQFN (RGE) | 24 3000 | LARGE T&R Yes NIPDAU | SN Level-3-260C-168 HR -40 to 125 TPS6503
3207-Q1
TPS65033207RGERQ1.A Active Production VQFN (RGE) | 24 3000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 TPS6503
3207-Q1
TPS65033208CRGERQ1 Active Production VQFN (RGE) | 24 3000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 TPS6503
3208CQ1
TPS65033208CRGERQ1.A Active Production VQFN (RGE) | 24 3000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 TPS6503
3208CQ1
TPS65033208RGERQ1 Active Production VQFN (RGE) | 24 3000 | LARGE T&R Yes Call TI'| Sn | Nipdau Level-3-260C-168 HR -40 to 125 TPS6503
3208-Q1
TPS65033208RGERQ1.A Active Production VQFN (RGE) | 24 3000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 TPS6503
3208-Q1
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Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
(1) %) @3) Ball material Peak reflow (6)
4 (©)]

TPS65033209QRGERQ1 Active Production VQFN (RGE) | 24 3000 | LARGE T&R Yes NIPDAU | SN Level-3-260C-168 HR -40 to 125 TPS6503
3209-Q1
TPS65033209QRGERQ1.A Active Production VQFN (RGE) | 24 3000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 TPS6503
3209-Q1
TPS6503320AARGERQ1 Active Production VQFN (RGE) | 24 3000 | LARGE T&R Yes NIPDAU | SN Level-3-260C-168 HR -40 to 125 TPS6503
320AAQ1
TPS6503320AARGERQ1.A Active Production VQFN (RGE) | 24 3000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 TPS6503
320AAQ1
TPS6503320CCRGERQ1 Active Production VQFN (RGE) | 24 3000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 TPS6503
320CCQ1
TPS6503320CCRGERQ1.A Active Production VQFN (RGE) | 24 3000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 TPS6503
320CCQ1
TPS6503320CRGERQ1 Active Production VQFN (RGE) | 24 3000 | LARGE T&R Yes SN Level-3-260C-168 HR -40 to 125 TPS6503
320C-Q1
TPS6503320CRGERQ1.A Active Production VQFN (RGE) | 24 3000 | LARGE T&R Yes SN Level-3-260C-168 HR -40 to 125 TPS6503
320C-Q1
TPS6503320DCRGERQ1 Active Production VQFN (RGE) | 24 3000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40to 125 TPS6503
320DCQ1
TPS6503320DCRGERQ1.A Active Production VQFN (RGE) | 24 3000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40to 125 TPS6503
320DCQ1
TPS6503320DRGERQ1 Active Production VQFN (RGE) | 24 3000 | LARGE T&R Yes NIPDAU | SN Level-3-260C-168 HR -40to 125 TPS6503
320D-Q1
TPS6503320DRGERQ1.A Active Production VQFN (RGE) | 24 3000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 TPS6503
320D-Q1
TPS6503320FCRGERQ1 Active Production VQFN (RGE) | 24 3000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 TPS6503
320FCQ1
TPS6503320FCRGERQ1.A Active Production VQFN (RGE) | 24 3000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 TPS6503
320FCQ1
TPS6503320FRGERQ1 Active Production VQFN (RGE) | 24 3000 | LARGE T&R Yes Call TI'| Sn | Nipdau Level-3-260C-168 HR -40 to 125 TPS6503
320F-Q1
TPS6503320FRGERQ1.A Active Production VQFN (RGE) | 24 3000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 TPS6503
320F-Q1
TPS6503320GRGERQ1 Active Production VQFN (RGE) | 24 3000 | LARGE T&R Yes NIPDAU | SN Level-3-260C-168 HR -40 to 125 TPS6503
320G-Q1
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Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
(1) %) @3) Ball material Peak reflow (6)
4 (©)]

TPS6503320GRGERQ1.A Active Production VQFN (RGE) | 24 3000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 TPS6503
320G-Q1
TPS6503320HARGERQ1 Active Production VQFN (RGE) | 24 3000 | LARGE T&R Yes NIPDAU | SN Level-3-260C-168 HR -40 to 125 TPS6503
320HAQ1
TPS6503320HARGERQ1.A Active Production VQFN (RGE) | 24 3000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 TPS6503
320HAQ1
TPS6503320KRGERQ1 Active Production VQFN (RGE) | 24 3000 | LARGE T&R Yes NIPDAU | SN Level-3-260C-168 HR -40 to 125 TPS6503
320K-Q1
TPS6503320KRGERQ1.A Active Production VQFN (RGE) | 24 3000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 TPS6503
320K-Q1
TPS6503320MRGERQ1 Active Production VQFN (RGE) | 24 3000 | LARGE T&R Yes NIPDAU | SN Level-3-260C-168 HR -40 to 125 TPS6503
320M-Q1
TPS6503320MRGERQ1.A Active Production VQFN (RGE) | 24 3000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 TPS6503
320M-Q1
TPS6503320NCRGERQ1 Active Production VQFN (RGE) | 24 3000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40to 125 TPS6503
320NCQ1
TPS6503320NCRGERQ1.A Active Production VQFN (RGE) | 24 3000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40to 125 TPS6503
320NCQ1
TPS6503320NRGERQ1 Active Production VQFN (RGE) | 24 3000 | LARGE T&R Yes NIPDAU | SN Level-3-260C-168 HR -40to 125 TPS6503
320N-Q1
TPS6503320NRGERQ1.A Active Production VQFN (RGE) | 24 3000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40to 125 TPS6503
320N-Q1
TPS6503320PRGERQ1 Active Production VQFN (RGE) | 24 3000 | LARGE T&R Yes NIPDAU | SN Level-3-260C-168 HR -40 to 125 TPS6503
320P-Q1
TPS6503320PRGERQ1.A Active Production VQFN (RGE) | 24 3000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 TPS6503
320P-Q1
TPS65033218CRGERQ1 Active Production VQFN (RGE) | 24 3000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 TPS6503
3218CQ1
TPS6503321MCRGERQ1 Active Production VQFN (RGE) | 24 3000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40to 125 TPS6503
321MCQ1
TPS6503321MCRGERQ1.A Active Production VQFN (RGE) | 24 3000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 TPS6503
321MCQ1

@ status: For more details on status, see our product life cycle.
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@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

) | ead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

Important Information and Disclaimer:The information provided on this page represents TI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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GENERIC PACKAGE VIEW
RGE 24 VQFN -1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

Images above are just a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4204104/H
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RGE0024U

PACKAGE OUTLINE
VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.
2. This drawing is subject to change without

notice.

3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT
RGEO0024U VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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SOLDER MASK DETAILS

4228221/A 11/2021

NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
number SLUA271 (www.ti.com/lit/slua271).

5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN
RGEO0024U VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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SOLDER PASTE EXAMPLE
BASED ON 0.125 MM THICK STENCIL
SCALE: 20X

EXPOSED PAD 25
77% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE

4228221/A 11/2021

NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
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PACKAGE OUTLINE
VQFN - 1 mm max height

RGEO0024K

PLASTIC QUAD FLATPACK - NO LEAD
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" 41 DETAIL
3.9 OPTIONAL TERMINAL
TYPICAL
f 0.1 MIN

1.0
0.8

$ o r— r— oo oo
0.05

(0.05) J j

SECTION A-A
TYPICAL

0.00
(2.8 +0.1 —|
(23] *T == 8X(0:38) (0.2) TYP
EXPOSED ‘ ‘ ﬂ ﬁ _
THERMAL PAD |7 1 12
A2 AN AR A8 !
20X|0.5 J\MUU!UUML 1
> \ ‘ 13 B 8X (0.2) I
> ! -l I
= ISP 1
@l I
SEE TERMINAL - | 1
DETAIL C ]
18
I I f 03
vorea—— 15/ (] () (11 () ([, —2*oz2 .
BN 11D 24 SYLAM 19 & 0.1M™ |c|AalB
(OPTIONAL) ¢ Jax 05 0.050 |C
0.3

4223589/C 04/2024

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.

4. Corner pins A1-A4 are physically connected to exposed thermal pad internally. Soldering these is optional, but would require
customer to supply land design and stencil.
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EXAMPLE BOARD LAYOUT
RGEO0024K VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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4223589/C 04/2024

NOTES: (continued)

5. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
number SLUA271 (www.ti.com/lit/slua271).

6. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN
RGEO0024K VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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SOLDER PASTE EXAMPLE
BASED ON 0.1 mm THICK STENCIL

THERMAL PAD 25:
77% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
SCALE:20X

4223589/C 04/2024

NOTES: (continued)

7. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
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